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(57) Abstract: When a substrate (P) is exposed to light through a projection optica] system, a liquid (50) is supplied between the 
projection optical system and the substrate (P). Accordingly, a paaem fonning area (ARl) of the substrate (P) is exposed to light 
through a projection optical system (PL) and the liquid, and an edge area (AR2) of the substrate (P) is exposed to light through a 

O projection optical system (PL2) but not through the liquid. Exposure with a laige depth of focus can be realized while preventing 
the liquid from flowing out of the substrate. 
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J&^Jv ±iB5l*S?f$ll7:(i. ^2$Ii|!cA R 2:&Jl5f*:4^L(;i^7feLrt\^*<. S*5P 
(DmmiZ. St5P©^ffiiJl3)jPtaiL;^>^^^!5]i|Kl-:5,lHli|X^S^^(tTfc^. ^2^ 
^A R 2^^7fe^S-ri>l^(c:t,iS^7fe^^P L®TIC:}^t*:^iBaLfeJ|^?jT:. feS 
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2^^AR 2hii^S5!riD]i3ii£A,7:t>Tt,J;t>L. ^N^S;^[DIlc:il4^rL^■ct, J;Uo 

sfex ±iBii«iJf$jiii!iiv wi^w^AR^ ^m%\^rz.mz. ^2^iSAR 

7fe■r?>J;^l3LrL^i.*^ ^2^*SAR2(7)a3t*mi^«iAR 1(DBirl3=ffoT«fe 
J:Uo ^2^^AR 2(DS3t*<^7Lfe?^(3. ^ 1 Mi^A R 1 0!)^3t^^fa c: hl3 
ct>9x ^u-'^i§'->Jf5m'ij^A^'^*^;h-i)^ 1 fliIcA R 1 a)7=^;W7.;\-^->4 1 

13^ 1 %M.A R 1 ^^7fe-r§ d iiT. ^ 1 $i«tA R 1 ti^m^-^tvzt^hmmm.-^ 

i$'->4 2^^ltTt^?)A^^ v=yW7>/\°^5'->4 1 CD— gpc7)/\'^ - >^i^oT^ 2 
$IMAR 2^M7t-ri>cfc^l3Lrt.J;ULx ll2fIiaA R 2CD^7fel;H^t)*t2>^t^ 
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LTS4fi P ±(Dm 2 mitk R 2 13^1^ LTM 2 A R 2 ^g^f ^ <fc 3 (3 L 
rtci;Uo CKDit^dli. ^2^itAR2©g^CDyS:tolZ:y';^>7^^f>^||:&fT-5!£;» 

^AR 2^S^-r§fed6(DL/S/t^->4 2^^lt5^g>MA<J&^L^i:l^aflJ,#,^,^ 
fl2^^A R 2$:S7fe-ri.i:tlc:{^t)tL^/\-^->liL/SA'^?->l3Pfi 

2$Ii|gA R 2lZ^'^i^/tiJ7->:&ff$fi£t-i.cfc-5lz:LT=fe,J;Uo 
lII9(im2?Ii|EAR 2^M^-r^h^CD3t^3^(Dft!iCDm^1-glTfei,o 13913 

fcl^T. i--'^%m'Co-s5=F)m.%^m^-^mj:%^sQ(D%mTm.\z. =]uy--$' 

m-^n-Zf^^-Q2h. ^2U>X^8 3hx r^lP$$«9 8 5 i: A^S(te,tiTL> 
So 3fe;JI8 0*^€,S^ilJLfe^^(iH1 U >X^ 8 1 A-:7^^-8 27: 

2^©:)te^l3^i!^^tl. C:©2ocD7fe^(i||2 U>X^8 3:&:fhLT^S^^^^P 
L IZAW-r i> o P <DH 2 fIJt A R 2 \Z\± 2 oOD^^IlSo' < -^fe^^)^;*!;:: 

m2^^AR2$:g3fet-5C:i:t,PItgT-&§o «:*J3fejlI8 0 t LT(±. fi^B^^^^^ 
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^tz. ±mmmmmizisi^Tit. -ift^^^^y^^^^tjii^cDT^yzt-tixizm^oik^^ 

mzfc^n-C^ 2 flM A R 2 LT t^ 5 *^ m 2 A R 2 ^^Tfe-T 5 1 1 13 . 

j^t#5 Oro5aajl3^®-r?)^®(Dt'tl$:#/tLTs Z;^7^-v5 1 ODZ$ft^rS](D{i 

PLtm^PtL (Dmmt Itmtj: S Pb^T:^ 2 ^±4c a R 2 ^S^^ i, ^ o 13 U 
Tt.cfcUo %tzZ7.=r-V^ 1 CDZ$4:;^(nI£D{ig:S:|SSt- S*^t)«9l3. iS^T^^i^ 

^(O^^^Jh P L ©ggpife^ . m 2 ^IS A R 2 ^m%t^ 1 1 J: 0 /Jv* < 

Sfes ^2$IJ^A R 2ic:ff$j5ji$4xi>^'r >A°^->cDi|i^-7f >>'\-^->t^^ 
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Zfm^^XJlA (4A~4C) ^:n^LT>?51*#tSii^mi 7b^e.JlS#:5 07b^*?Si^3fe^3^ 
P L i:aiSP<hcDFB^l3lS$&^n?>i:iit.lz:. m'^>'XJl5 (5 As 5B) x i&IJ'Isl 
JJXl: 6 Ur^tf* 5 0A^>Si*|l)Jtt^g2lz:i5lJ|X^ti. U>X6 Ot^PhOP^ 
^/tfcrJ;-5l3-X^lR]lZ:>S**:5 OA<3Stl2)o — l^S". $5Ep'x bT^-T^^fRj ( + 

x:j^in]) izistgp^^ib^-iJrr^jes^fe^fefT-s^i^ii. o. m^yx)u 

8 A — SC. Is]l|R®1 1 s RZf^ilR^ X)19 A. 9 B^fflUTv >i£f*:«±$g^g 1 21 

+ xi3\^iz^mT^mizit. o;Rr/#t!^yx;u8 (ba-sc) ^^lt 

IZ. lEliRyX;U9 (9 A. 9B) . RU^llSl^^ 1 Lr>?^^*: 5 0 *<>ft^lHli|X^ 

s 2 izM^ tLs b >x 6 0 tsifi p t cDPfg^)iiys:-r J; d 13+ X :^\snzmi*- 5 0t< 
sstii. o c:© J: -5 iCx ra^gc o N T lis i jkxfmw^m^m: 2 

g1 3b^e>#^fS/X;U4^^L-C#t$§^tl5>?Sf*:5 0 liStR P(D- X :J^fS]^a)f$l!ll3 
/SL;r}W*5 0$;"5?t-r:6-(p]^t7]i9@;i;z,;i<h|-i;i9, +X:?^fRl. Xld:-X^fq]CDir 
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m2mmmm 

^-^mm p sj ^Rxfm2m5.:^T-iy• (m2-^mi^) psT2^1MxTt^i>o 

ht+;l>J^5^-i>3 >B (y-y'>'Hi5fe;^7^-v3>) tSr^^LTfcO. S^:^■5^- 
a^fi p®^ 1 mm A R 1 (iS7t3feE L tmm^ti^o 3&*j©m©feA6. m i o izit 

2»5:^5^-5>-P S T U P ST 2±CDS^$p;^9 4. 9 4' I'ISIt e» tlfeS^ 
-^MFM$:^^f±l-r^ x';^^T^-1';^>hm8 9*<iS(tt.tirL>i.o S^t^^ 

;^ • U-<U>'$^^tli^8 4(i. ^di^^S*fiP*®l3^S*1-i)^S^m8 4 At^OD 
a*SP*^e>^D;5l^7fe^S7fe-ri>S3fe^8 4 B h«:il;iTtN?)o 

— tt)lJj7.7^-v3 >B(i. StST^T^- vP S T 2 ( P S T 1 ) (33t?#^tL^ 

fc:b'^;^S^9 5 ii. :tj^7.mU9 5 - >IZii:)fe3feE L 2 ^BaBJ-r-i>^2M 

B^^^,^ (^2 7t^?:m) I L 2 m^^E L 2-eBSB^^*Lfc*-^::^^*t9 50D/t 

^->^s«5;i7^-5>"PST2 (PST1 ) ±<Dm&Piz^§^-t^m2n!^jfe^m 
(m2ift^m PL 2t. s«p±(3D7'^^'p<> h x*— i^fesuii^K m2mm 
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SliRlgTfeoT. ^ilfe<Dyt^->^:tLTUi)o 1211 1 IZI^-T^JTI*. mi<D:^ 
fnl (YlEll^Jpl) ClS^-rS^-f >/t^->:&#-r5 L/Syt^->9 6 i:^ ^-tfeCD 
h^^rs K-y h/t^->9 7 BuiB^I CD7^[nli:i63sr5>^ 2 (X 

^;ia^9 5CD^:^fS][3(^&•^FBmTiglte,t^Tl^?.o /\°^->J^^^i:UT 
(imi 1 (iTF^tL^tCDClpta^^tiJ&Uo ^fex :^"^;^S3W9 5lili6Sa9 5 A^cja 

»i:vi3az:^ffi](z:iHifepj#gi:«joTu*o -^-lTx :^'^::^^*!|-9 5*<i2lfet-i>z:i:-Cs 

^t^(7)/t^->9 6'>-9 9CD-5-fe©1 0£D/f^->A<g^:»feE L 2CD^SS±l3iBS 
;^*i5J:ai3«:oru2)o ^1 MZTTs-tmnit. L/S/t^->9 6 A<S^^E L 

**^^S;^9 5^ Lr(iH45t^i3Rgb-r\ ill 2(z:7F-rcta(c:s ^mi^fi 
m^(DmmT'&z>TtJ:i^o ^Lt. C(Z)5E§jfJt*:cD:^3'^;^S**9 S' ±i:i. pif^ 
:^fnJ(c:fl£^^-^tij^cD/t^s^->9 6~9 9«fi£^*irui,o 3©**-7 7.a*t9 5 ' 

S*t9 5' ±(D^gf6fe©/t^->9 6 — 9 9©-5^ 1 ■3CDy^^->A<S^5feE L 2© 
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FMhA^Hff^CD<^Lal50^1:^lte*tTt^i)o ^fc. »^^*t9 4. 9 4' ©^Sli 

^■To Mi::^ ^m^msA. 9 4' (D«®(iS45PCD^®hl5S(ili:^$i::iS^^ 

8-3 7 1 4 9-^4>fBlCia7F*tlTU5'feCD^^U?)3h*<T$5o S«7 
■5-<X> hm9 2<0«fi&ii Uriix 4tgg3}i4_6 5 6 0 3-^i>^l3r»§^**lTU$ 

^7-1 7 6 4 6 8-?-5>$8lz:gg^^tlTLxi>'fe£D$:^t>SC:hA^T#?>o ZH^CO 

}kiz. iMLTcmfS.^m-r^''^' ^ >x^--ymm^^m<DWjmz-Di\i:. m o 

^7fe:^7^-v3 >AIZfcUTx S^7\i!^mP L^&fflur^l ^;K;^7^-vP S T 
- V 3 > B (IfcH\r . m 2 V P S T 2 ±(©8^5 P (D^mtHm. RXff^ 2 

^^Tfe^^p L 2^&ffii,\7tm2s^sx7^-i;p s J 2izm^^^rzm^p±(Dm2 

mmAR 1 ^^3fe^tlTUi>S*fiP(3(i. ^(Z)tfrl3if)lij;^-5^-v3>BTlt-;|iMS 
St|fm2^1iA R2lzn-t^miftmmti^'¥'iibnibhTi^^o 
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zz-c.mz m^x 5" - y p s T 2 ±(Dgi5 p iznt- ?> ttjUJ;^ - i> a > B IZ ^ 

T(i. ^2at5;^7^-S>*P S T 2flDX Y;^fSj©(iig?&^tbt-S U— tfT;$tt(Dm:ti 
^^^^LooC©^2at5:^-7^-S/'PST 2$:fm-ri)o ^(Z)iKlbCDji4'-C. £ 

teT^-f ->^> 2(iSt5P±lz:v3'y hfi^(z:*?HS; Lrm^^;tiTU5^ife05 

N ^ 9 2 A<7 ^ ^ ^ > K T - >7 cD^iii $:ff -5 h # lim 2 i>- P S T 2 ttff 

tztcL. StfiT^-f ^> h^9 2*<^i!)4pCDS^5P±0D7'^^^>h y'-^^^iil 
^2S*R:^7^-5>'P S T 2$:±to;&:<-Ct,J;Ue 

■?-©ii2S*Ir:;i7^-s>'P s T 2fl[)i^ij!j4'i3:. :7*-*;i • u^uv-jf^tii 

^9 3(C:ct*?S^5P©a®'tt$RA<)S#::S::^^•r^3^^11**^2>o 7*-*;^ • U^'J 
ON Tic:lBtt^tii>o 

m&T^^7(. > h^9 2©^£ii^isgA^gipgW9 4 ' ±lZitm^l5b^ti^J:'5lZ. 
UmmmC ON Htm 2 m^7.y^- V P S T 2 ^S^Kj-TS o -< p< > K 9 

P FMCD{i«'fi$B^lt)liJ-ri)o 
CKD^ipx'-^ P F MCOmthmmcD^TlZj: K) . Sipy--^? P F M^St5P±CD 

St5:^7^-vP ST2±(DSipaJ*f9 4' (D^m^-'i^ P F Mt. S3feX7^-S/3 
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ZtlZtji^o 

'Mi^^'f\^^tj:i^'m2mm.AR2iznt^m^mmt<nt>ti^o si5P(d^2^«ja 

R2t:mj^-t^m. ^I^^AR 1 lzm^^ti^'7=j^^x/t'S^->4 1 Idf&UTx 
*"-7::^li^t9 5(7)1£!lfe(D/t^ — > 9 6-^9 9<D^t> 1 "=>CZ)/t^ — >7b^*^JR^;|T^ ^ 

o-ur. ^2mmAR2^m^-t^tzisbizmmtti^/'^'p->-h^mm^n^o 

Sfex r^UXJ^^->4 1 A<K'y Kt^CDA^->Tfemi. m2^1«AR 2(3S 
7fe-r?»y'r^->t, K-y hA-^->ii-r5o 0^19. ^2^i;iAR 2(Zli. 1^1 
AR 1 i3S3fc^ti2»"f^->l::5imLfe i&^iMtmc) ^f^->*<S^^tiSo 

^iiits m^p±(Dmiiimm^rz*:)izmj&tti^j'^^->(Dm^. t^m-ttntm^ 
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Id J; oTt» s CM PtoSl3:33 t^r»^5 P t^C M Pmmmz>ir^tzKf-t^ i: L^ o fe^ 

mm. Rxfm 2 st5;?>7^- v p s t 2 izm^^tit^ms. p ±cDmmm^vm 2 m 
MAR 2 izMT^m^iimtmTT^t. m 1 m^x^-vp s t 1 

V3 >B(c:f$i!)L. ^tihM^f LT^2S*S^7^-vP S T 2 v3 > 

A (Z^ffi) L X m 1 a*5;^7^ - S/- P S T 1 2 S45X7^- V P S T 2 ii<D55^<tll 

5^-vP s T 1 ±(Dmiftmm^mx.r:immpt^7>n- K^tLTa^^t^Slzma^* 

*ii>i:h'fe;lz:. S^«aSHtr©S*5P*<mi a*5:^5^-i^"P ST 1 izn- K^tis 3 

p iznLTWMmmikxfmiftmMt^t>n^ o 

— ^7t7>-x-v3 >ATIi. ^2StS^7^-vP S T 2CDS^SIJ#9 4' ii 

ik§3^^^mPL ttm\^-t^ji^{z. m2mK^^-iyp s t zcDitmikibtt^^ti 

P L ^Sipgp^9 4 ' troPe^^JlSf*: 5 OTjtfe L. >?$f*: 5 0 L 

OS Ox $iJ^^gCON Tli. x';^^:P^-r^>h#^8 9l3ck'9S^gP*j-9 4' 
±©S^x'-^MFM^^i±iT:$?>cta(3. II2S4S;^5^- v P S T 2 ^rf^Rj-TSo 
^^CD3h;&:*<e>3(Dm^Tlife.^3fe^^P LCD$t5^gP^S^g|JW9 4' <tl*^fR) 

bTON;g.o cizTs mmmm:coNnmi^m^mmRifmi^^iiisimm\z^%>mi^ 

tzto 
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- -57 M F M o T^dl ^ ti^c i: 13 S o 

$|J^^SC O N T li. ^Bz^^m P L iiSmSB^ 9 4 ' <hCDPB^l3;^#: 5 0 

'f\^b-cm!S.^H^^^ii&^pmmii(Dnmf3K &m^n9 4' ^m^-c^th^u 

mtSLL. m2mi^AR 2^m%^ titzm2^^X'T-i^P ST 2±<Dm^P(Dm^ 

m^mz^idbtz^^^^'Di:^ ^.rn^^ihP \--Rxfmi^5 o^'fti.-Zs msiP± 
(D#i>3 «y vw^\znt^^m.m^t:^n-t^o ^i>3 'V vmm.(n>^ti^ti\zn-t 

^^m.m%^\t. o(Dm^-m\ziiiiisbtc^m-^-<p p pu^^i^^-j vrn^t. 



28 



wo 2004/053951 



PCT/JP2003/015408 



^^9 4' mmtm^pm.mt(Dmm(Dm^. Rxfmi^s ocDm^'ikizj^ibtz&m^\i 
pmmomm^^^thL. ^mmift^iz^ih^ititzmmn^wizimmL-z. m&p 

^LTv H-)l'j;^5^-v3 >Blz:i^l!)Lfemi *4S7.7^-vP S T 1 iza- K^ti 

tzm9tmmtti(D&m.piznLxit. ±i^Lrz^mm^. &mm9 4^^^tzWM 

fei±UtB^ Lfe J: 5 (3. Stg P ODm 1 A R 1 IZM Lumift^ E L t:.mm-t^m 
BMife^^l LMXfik^^^mP Lt:'^timMft^mii. S*5PCD^2^^AR 2(z: 

nLum^^ EL 2 ^mm-t^m 2 wM^^^h i l 2 z^irm 2 is^^^^m p l 2 

^t;m2 7fe^^h^^tl^'tiiSltfccZ)T. ^1 . ^2$ItiAR K AR 2(D^iti^ 

^A R 1 (z:m^^ti2>^^-7^A'r:;i/t4'->4 1 izmCT. W^<on^->(Or>% 
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5^-i>"MS T^SriSltx COD y';^ii7;^7^-vM S Tl3S*5Pa)^2^t^A R 2$:^^ 
2$:i^oTSt5P<Dll2^^AR 2l3^7fet- SJ;-5lC:LT'foJ;l^o feSlWi. -'t^ 

fct. S*5P±©m2^iSAR 2^-3fe^T)#^l3ckOS3tUrt,ckUo 

m flilEA R 1 ©7"/W7.A'^->4 1 iZf&CTA-:?- ^-8 2^mW}L. 

^^SHJTJ^lrtt. mi^MAR 1 *S3fe^5iitai^2^^AR2 4^^-r5i: 
^^T. ^^^lIifi^ft(Z)^:^^?)S3fe^«:^^^LTl^So II2^^A R 2 liS^SPCDiL 

^i^A R 1 ^ll3t1-i.^tl3(i*m«a)U-if^^^^U. m2^i3SA R 2*S^i- 
i)i:$(i7KM^>^*^t.S^ttl^tlfc7t^•\^'^(Z)ft!l:7:j- hUv;?. h ^j^^fe Rr#g7&:^^ 

X (i'^t 7 T ^ A* ^ o TtS-H^ L T ttiliJX 7^ - V 3 > B ^ IrlSJ^ U . d (D^ 
ilS^7fe5S:^^orat5PG)^2^iSAR 2:&S^-ri>Z:h'feT§2.o %2iS^% 
^^PL 2(iJ:b«^6^fi?^Jg*<fSc<T'fcfF^^*ii)ffi-Cv ^S=iX h^iiPiSCI t*^ 

TlJiB^L^A^ Ell Sd^F-Tcfcolz:. 1 0(DSlS7>f^-vP s TcD±:?5-ICx WSlP 

E L 2 ^ BB|^ f 5» ^ 2 JSf^^^^ P L 2 h 3b<iSI:l- 1) U S *tJ5£T: c T 
J;Uo CKD^^. S^^ELi:^^^EL2fcliS0M;:M«:i,^;l^^)Ne,S^{±J*tifc 

7^ - V P S T m □ - K * ;h.feg^«!i?lHU®a« PIHJ^LTT^'fpOS fttSA^ff 
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-t^m%t<^TLrz^kiz^ iSf^^^i^PLsif>^^*:5 o^■f\^L-cm^\mmAR^ <d 

^T.'r-iy'P ST tCOmCDm^m^CD^fplZ. P±tDM 2^1^A R 2 ^^7^1" 
its ^^Xv^-i^'P S T±l3KM^tl/ct^?Jl:^f^^^^.P L^r^LT^^^tt?) 

5tMi. &mp(ot^2$mAR2^mifft^mift9im^ {^i^mih) =>- 

^fc. stspcD^i ^iicAR 1 \zm%%^mm-t^m^ %mih. ziz/m2fiJitA 
LTii^-ri,>?^>^M7fe^M©fiiji3. mw-ki\-^tfiis-(:m%-t^n^^mzmm-t^ 

mw^mf^^\.^^. ziroiii 3fe^m*f^oTSii . ^2tii^AR u ar 20D 

i^AR 2(::^hrt-5M7te%. «^^^i^3t^:<^t)«:t^^27fe^^^ffi^^T^T•5 

^2^i^AR2(i. >iS>S^«i(D:;*:t$l3j;oT^^-rtil^J:l^o l-J&Jb-fes 
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1^1. 4 7~1. 4 4Mjgiimt)tLTfc«3v S^^ELOD^fe/T^iiLTA r F:E::*i5> 
VU-tP^ 9 3nm) ^mi'^Tzm^. mS.P±l:lt^ /n. -ttjiib-bm'i 

3 1-13 Anmmmz^Rmm^tt^r^ism^^m^i^^o wiz. mjk^mt 
^m.'pizit^TmniSs -ttJ:t>t>^^/^^ . 47~i. 4 4mmmizWii<^Mtzisb. 
^^^-cmmi-^m-^tmmmcDmf^m^mm-c^tntj^i^m'^izit. ^^^^ 
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m^imm (^s^ixm. □x'jjx^^) (Dmmzmi^^^^yi-- ^-l:h^Tt>Jil^o 

^m^zitMLx^. mi^^s ot:m^t^^m^z^(om^^m^^^^■t^fz^fX' 
J: < . r^i^5 0 ii^f&-t^%mm'^^i^>xt-t^m'^\ztt^T^(D^t^zix h*^• 

■t^mmm^. ^tzit)^i^5 o^(DT-Hm(DHmtj:b:izmmLTmi^5 0iz^m-t 
^ift^m^(Dmmt<}%^^rzisb. "^(o^^F^m^^^mmz^m-t^'j^mti^&^tiK 

Z ©^^^^^^fe^ff t:-ti>ZtlZJ:r}. U> XlZtt^TtE^&S,(D D 

■t-OV {^^vn^<DmW) ■\s»ig37'y<b7tfU3i— T^jU (PFPE) T!feor*><fcUo 
> 'J Z3 > -i; a: A ) ^ ^ *L 2> o 



33 



wo 2004/053951 



PCT/JP2003/015408 



jiiifia^^y h\ mm=?- (CCD) fe5iMiu^^;ux(iy';^^«:ir 
'v^' >:;^5^-vMcDM7fe^Ma)4iit;5^u^'Mpti!)f^(±s ^y^(i'4#r^i^i o - 1 6 3 o 

9 Q-^-BLlf^f^^ 10-214783-^ (*>rf£;^ll#i^ 6 , 3 4 1. 0 0 7. 6 , 
400, 44K 6, 549, 26 9;RU^6 , 5 9 0,6 3 4), #^20 00- 
5 0 5 9 5 8-^ (*tCS^KS4#^5, 9 6 9, 44 1 ) fe-S Uli^a#fF6 , 2 0 8, 
4 0 7iz:ig^^tir*jf9. ^;h<^*l2|s:Sl^aiJPT*i^*7t(*S*R^tLy^S(7)^<^ 

a*S::^5^-vP S T-^x'T^^T^T^-vM S (USPS, 623,853 ^ 

USPS, 528,118 #BS) :&ffltNi,jy|^(i, x^-^T^'J >^"^^ufeiii7')?±Mfc 
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